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' Introduction

* Existing semantic correspondence datasets mainly focus on one-to-one object matching.

 However, it is not suitable for real-world applications.
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' Introduction

« MISC210K Dataset:
« 218,179 image pairs across 34 object categories.
* Multi-to-multi matching cases.

More complicated annotations, larger scale, and more challenging variations.
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' Introduction

* Dual-Path Collaborative Learning (DPCL) Pipeline:
* Extract discriminative features.
« Alleviate uncertainty in the number of matching keypoints.

« Handle occlusion and interlacing.
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' MISC210K Dataset

* Task Definition and Design Protocols:
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' MISC210K Dataset

« (Category and Image Selection:
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' MISC210K Dataset

« (Category and Image Selection:
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' MISC210K Dataset

Category Keypoint System Definition:
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' MISC210K Dataset

Human-machine Collaborative Annotation:
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Statistics and Examples

' MISC210K Dataset
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' DPCL

* Dual-Path Collaborative Learning (DPCL) Pipeline:
* Feature extraction backbone: ViT-B pre-trained with iBOT strategy.
« Transformer decoder: 6 cascaded transformer blocks for generating 4D cost volume.
« Semantic correspondence branch: employs a sigmoid block, non-maximum suppression, and
static thresholding to obtain final predictions.

* Instance segmentation branch: enables the grouping of same-instance matching key-points.
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' Experimental Results

Baseline evaluation:

Method fa airplane blﬁ;::;t bear bed bench bicycle bird boat  bottle  bus car cat chair clock cow  cup dog all
0.05 5.26 557 638 212 570 6.72 747 656 630 306 126 686 409 1153 568 504 6.61 | 5.68
MMNet | 0.10 | 2038 21.81 2595 986 18.03 26.80 2798 23.64 2050 11.85 596 2403 1510 39.78 2392 1879 26.70 | 21.58
[4Y] 0.15 | 3738 4060 48.14 20.79 3230 47.89 5137 4146 34260 2570 1326 4339 2874 6137 4592 3550 4948 | 39.60
LOD | 99.76 9994 9998 9939 09863 99.71 9992 100.00 9999 99.73 0980 9957 9991 9996 99.85 9947 99.69 | 99.76
0.05 10.95 468 1050 464 395 0.18 1076 858 543 1112 827 1041 453 1588 1227 486 862 | 10.00
CATs | 0.10 | 25.55 1447 2709 13.02 1240 23.68 2411 2086 1455 27.13 19.87 2444 1328 3320 27.83 1507 22.79 | 23.88
[4] 0.15 | 3827 2504 4056 2218 21.16 3694 3663 3164 2327 3969 2750 3646 2388 4600 3905 2350 3493|3545
1.00 | 88.02 91.85 8841 8460 8353 8890 8956 8896 91.70 90.74 8321 89.17 87.97 91.41 9080 87.53 88.60 | 89.15
0.05 9.81 923 1743 206 603 1474 2201 1198 1224 508 663 1564 430 1791 1657 B8.66 13.14]11.32

0.10 | 2296 2350 36.83 737 1624 3290 43.04 2793 2347 1437 1593 3896 13.62 37.37 3574 2024 3145|2521

DPCL | 0.15 | 3597 3517 51.52 16.60 2394 4766 5438 4076 3346 2675 2534 52.18 24.19 4847 49.03 3422 4478 | 37.01
LOD | 9390 9404 9729 9525 9467 9279 9677 9629 96.23 9632 9206 9537 94.17 97.27 94.65 9546 93.60 | 95.07
mloU | 21.39 1.74 4436 27.81 3269 2492 2459 2137 442 5227 1617 33.03 394 1557 3750 093 3017|2280

Method o fork giraffe horse laptop rr;;lc?: mouse person sheep :}ﬁ skis SS[;:: I:;EE; tie ::r?:]l; train tv zebra | all
0.05 | 419 3796 539 520 522 4.26 380 778 596 554 721 7.21 5608 485 759 464 435 | 5.68
MMNet | 0.10 | 13.63 1624 2018 1933 2138 1691 16.11 30.81 2268 2315 2553 2896 24.08 1850 26.54 17.16 17.11 | 21.58
[49 0.15 | 2493 3249 3871 3495 4219 33.02 3280 55.63 41.13 4439 4490 51.55 47.83 3518 4641 31.58 34.30 | 39.66
1.00 | 9971 99.82 9997 9987 9834 99.78 99.99 9973 9981 99.89 9944 9991 100.00 9986 99.77 9996 99.72 | 99.76
005 | 534 1585 1482 534 1143 819 1322 17.82 722 1147 1819 8356 1573 494 11.66 1042 1493 | 10.00
CATs | 0.10 | 13.81 34.07 3504 1594 2947 1791 2890 38.07 1967 2950 3489 2057 3457 1258 2852 2437 3435 | 2388
[4] 0.15 | 21.97 4742 4938 2741 4462 2678 4159 51.80 31.79 42.09 4648 3219 47.00 1992 4149 3620 4857|3545
1.00 | 88.63 9224 91.64 8754 9034 8290 89.58 92.71 87.76 8940 8695 9245 8930 8722 8821 9196 91.76 | 89.15
0.05 | 11.66 1477 11.68 418 1141 874 899 2138 1024 6.5 693 1513 1730 1626 1010 248 1346 | 11.32
0.10 | 21.93 3138 2594 1392 2986 1599 2373 4247 2512 l6.14 1539 3437 27.93 2782 2821 8.19 2022|2521
DPCL | 0.15 | 2892 41.82 40.18 2290 4519 27.00 38.62 5426 3744 2424 26.69 4897 3857 3524 4154 20.10 4336 | 37.01
1.00 | 9629 9466 9518 9440 9128 93.06 9577 96.21 9482 9487 093.02 9697 9453 96.15 9358 95.61 96.62 | 95.07
mloU | 0.14 29.03 38.05 38.07 41.13 492 1LI1 3348 681 000 4177 6.06 225 1060 49.22 29.13 4048 | 22.80




' Experimental Results

* Challenges and Visualizations:
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' Future Direction

* Unseen Key-point Discovery
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' Future Direction

Matching Closed-loop Constraint Correspondence based Recognition Tasks
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